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Am
ericans dread cancer

m
ore th

an an
y oth

er
disease.

3 Stages of C
ancer:

1.
Initiation
•

"P
lant seeds in the soil"

2.
P

rom
otion

•
"G

rass starts to grow
"

3.
P

rogression
•

"G
rass gets com

pletely out of control, invading the drivew
ay, 

shrubbery, and the sidew
alk"



Th
e Science of 
C

an
cer

C
arcinogens: genetically 

transform
, or m

utate,norm
al 

cells into cancer-prone
cells

"P
rocess the successfully 

'im
plants' the grass seed in the 

soil"

•
Several chem

icals have been 
identified by popular press 
as

cancer-causing agents:
•

A
m

inotriazole
•

D
ichlorodiphenyltrichlorethane (D

D
T

)
•

N
itrites

•
R

ed D
ye N

um
ber 2

•
Som

e A
rtificial Sw

eeteners
•

D
ioxin

•
A

flatoxin



Effect of D
ietary 

P
rotein on 

Enzym
e Activity

H
ow

 does protein affect cancer initiation?

•
M

ixed function oxidase (M
F

O
) enzym

e, responsible 
for aflatoxin m

etabolism
.

•
E

nzym
e activity could be easily m

odified sim
ply by 

changing the level of protein intake.
•

D
ecreasing protein intake 20%

-5%
quickly 

decreased enzym
e activity.

•
L

ow
 protein

intake could m
arkedly decrease 

enzym
e activity and prevent dangerous carcinogen 

binding to D
N

A





D
ietary P

rotein &
 

Foci Form
ation

•
Foci–

clusters of cancer-like cells that grow
 into 

tum
ors

•
N

ot full-blow
n tum

or cells but can be predictive of 
tum

or developm
ent

•
P

rotein related to prom
otion of foci helps avoid tim

e 
and m

oney spent in the lab
•

Foci developm
ent dependent on how

 m
uch protein w

as 
consum

ed, regardless of how
 m

uch aflatoxin w
as 

consum
ed

•
Foci grew

 m
ore w

ith the 20%
 protein diet than w

ith the 
5%

 protein diet





C
arcinogen 

D
ose Versus 

P
rotein Intake

•
T

w
o G

roups:
•

H
igh aflatoxin dose

•
L

ow
 aflatoxin dose

•
R

ats started cancer process w
ith different am

ounts of 
initiated, cancerous "seeds"

•
L

ow
-protein diet (5%

) -
high aflatoxin group

•
L

ess foci produced
•

H
igh-protein diet (20%

) -
low

 aflatoxin group
•

M
ore foci produced

•
Foci developm

ent found to be controlled by am
ount 

of dietary protein consum
ed during prom

otion stage





Foci 
P

rom
otion 

by D
ietary 

P
rotein

•
R

ecom
m

end D
ietary A

llow
ance (R

D
A

) for protein is 
10%

 of daily calories
•

D
ifference betw

een "requirem
ent" and 

"recom
m

endation"
•

A
verage A

m
erican consum

es 15-16%
•

G
overnm

ent recom
m

ends levels as high as 17-21%

D
oes this place us at risk for cancer?





P
rotein related 
to aflatoxin 
dose &

 foci 
form

ation

•
A

 chem
ical is usually not considered a carcinogen 

unless higher doses yield higher incidences of cancer.
•

10 groups of rats
•

G
iven increasing doses of aflatoxin

•
Fed either regular (20%

) or low
 (5-10%

) of protein
•

P
rom

otion period
•

R
esults

•
20%

 protein group: foci increased as dose increased
•

5%
 protein group: foci did not appear as dose 

increased





N
ot all proteins 

are alike.

•
D

oes plant protein, tested in the sam
e w

ay, have the 
sam

e effect on cancer prom
otion as casein?

•
C

asein (80-85%
 cow

's m
ilk protein)

•
G

luten (plant protein)
•

Soy protein
•

T
he answ

er is an astonishing "N
O

."
•

G
luten &

 soy protein did not produce the sam
e result as 

casein, even w
hen fed at the sam

e 20%
 level.

•
In this case, casein

is the cancer-prom
oting factor in 

addition to
the am

ount of protein intake.





Effect of 
casein on 

H
B

V-induced 
liver cancer 

in m
ice



The G
rand Finale

•
100-w

eek study on com
plete tum

or 
form

ation in rats
•

R
ats given aflatoxin &

 20%
 levels of 

casein w
ere either dead or near death 

from
 liver tum

ors
•

R
ats given aflatoxin &

 5%
 levels of 

casein w
ere alive and active

•
D

iet sw
itch

•
H

igh-protein group w
ho sw

itched to low
-

protein has 35-40%
 less tum

or grow
th

•
N

utritional m
anipulation can turn cancer 

"on" and "off"





P
ros and C

ons w
ith

Anim
alExperim

ents
P

R
O

S
•

R
ats &

 hum
ans have an alm

ost identical need 
to

protein
•

P
rotein operates in hum

ans virtually the sam
e 

w
ay it

does
rats

•
T

he level of protein intake causing tum
or 

g
row

th is
the sam

e level that 
hum

ans
consum

e
•

T
here is no adequate alternative to testing on 

a live, w
hole-body system

 

C
O

N
S

•
A

lternative w
ays

to get the
inform

ation
•

C
ruel and inhum

ane treatm
ent

•
It can be expensive

•
M

ost anim
als used in testing and research are not 

protected by the A
nim

al W
elfare A

ct (A
W

A
)



K
ey points

•
N

utrition show
ed to be m

ore in 
control than dose of the 
initiating carcinogen

•
A

nim
al-based food increased 

tum
or developm

ent

•
P

lant-based food decreased 
tum

or developm
ent



P
roblem

 
Statem

ent

A
re these principles regarding 

anim
alprotein and cancer critically 

im
portant for allhum

ans in all 
situations, or are they 

m
erely

m
arginally im

portant for a 
m

inority of people in
unique 

situations?
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